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Abstract-Four new labdane diterpene oxldes gomeraldehyde, 13-eplgomeraldehyde, gomeric acid 
and 13-eplgomeric acid as well as eperu-13-ene-@,15-diol were isolated from the aerial part of Sideritis 
gomerae. 

INTRODUCTION 

Continuing our work on the chemical com- 
ponents of the genus Szderitis [l, 21 we have stud- 
ied S. gomerae Bolle, an endemic of Gomera 
(Canary Isles). In addition to eperu-13-ene-S/$15- 
diol[ent-labd- 13( 14)-ene&,l5-diol; 53 we isolated 
the new diterpenes gomeraldehyde (ent-8,13-epoxy- 
labdan-15-al; l), 13-epigomeraldehyde (ent- 
8,13/?-epoxylabdan-15-al; 2), gomeric acid (ent- 
8,13-epoxylabdan- 15-oic acid ; 3) and 13-eplgo- 
merit acid (ent-8,13P-epoxylabdan-15-oic acid; 

4).t 

RESULTS AND DISCUSSION 

Gomerlc acid (3) (CZOH3403) showed IR bands 
indicative of an acid function (3300-2580, 
1740 cm- ‘). In the NMR spectrum characteristic 
signals of one CH,COO and five methyl groups 
were observed. Two Me groups which appeared 
as a singlet at 6 1.41 must be situated on carbon 
atoms bearing oxygen. Treatment of (3) with 
CHzNz gave the methyl ester (7) whose IR spec- 
trum lacked OH absorption. Hence, the remam- 
mg oxygen must form an ether bridge. The acid 
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* Part 26 m the series “Constituents of the Lablatae” For 
Part 25 see Gonziilez, A. G, Bretdn, J L, Fagundo, C R 
and Trunllo. J M (1975) Anal Ouim (in Press) ., . 

t Nomenclature 1s based on The C&&n and Systematic 
Nomenclature of Cychc Drterpenes, 3rd revision, 1969, avail- 
able from Dr J W Rowe, U S Forest Products Laboratory, 
Madison. Wlsc 53705, U S A. 

was reduced with LlAlH, to the primary alcohol 
(9) (6 3.80, 2H). On the basis of the above data 
(3) was attributed the structure of a labdane oxide 
possessing an acid function at C-15. A compound 
analogues to (7) was obtamed by Audler et al. [3] 
on oxidizing sclareol first with CrO,-HOAc and 
then with Ag,O in alkali, followed by treatment 
with CH,N,. Direct comparison of the resulting 
product with our ester (7) revealed that they had 
identical mp, IR and NMR spectra but opposite 
optical rotations, whence they must be enan- 
tiomers Gomeric acid was therefore assigned 
structure (3) 

The NMR spectrum of 13-eplgomeric acid (4) 
differs from that of compound (3) only m the pos- 
ition of the C-8 and C-l 3 methyl and C-14 hydro- 
gen signals, which indicates that (4) must be a 
C-13 eplmer of gomerlc acid. Reduction of (4) 
with LiAlH4 gave the alcohol (10) which was 
identical with that obtamed by hydroboration of 
(-)-13-eplmanoyl oxide (11) (mp, IR, NMR). 

The unstable aldehydes gomeraldehyde (1) and 
13-epigomeraldehyde (2) were also isolated from 
Szderitis gomerae. They were easily oxidized by 
air [4] and proved to be identical (TLC, NMR) 
with the oxidation products of the alcohols (9) 
and (10) respectively, which m turn had been pre- 
pared from the correspondmg acids (3) and (4) 
as mentioned above. The co-occurrence of C-13 
eplmers has been reported before [S]. 



(1) R = CHO (21 R z CHO (51 R=H 

t 3) R =~ CO,H (41 R = COBH (6) R : AC 

(71 R = co,h4e (81 R = COzMe 

(9) R = CH,OH (101 R = CH,OH 
(Ill R = CH, 

The fifth diterpeue was identified with epcru- 
13-ene-8/i 15dial (5) by comparison with an auth- 
entic sample. previously obtained from a Be~le~kr 

Mp7‘s arc uncorr. Optical activities and IR spectra were 
tnkcn in <‘HCI,. NMR spectra on a 60-MH7 instrument in 
CDCI, with TMS as internal standard. MS wclre measured 
at 7OeV (p&c). Column and drq column chromatography 
was pcrformcd on Si gel 0.7~0.5 and 0063 020 mm rcspcct- 
ivcly. 

Isolrr~w~ of r/w dirw/w,rc,.~ The air-dried acrlnl part of the 
plant (2 kg), collected on Gomera (C’anarq tslcs) beside the 
North Route at km 4 in July. was chopped and extracted 
several times with EtOFf in a Soxhlet. The cold oxtract ~21s 
filtcrcd. concentrated ill rw~w and chromatographed on a 
column. Petrol. petrol ~EtOAc and EtOAc clutcd ~II‘IIIITCS of 
ditcrpcnc\ and ilavoncs which were rcchromatogr;lphed on 
dry columns ~iclding the tbllowing diterpcnes. in order of elw 
tlon: gomeraldchyde (I J. 13-cpigomec.;lldeii!dc (2). gomcric 
acid (3). Ii-cpigomcric acid (4). and cpcru-I .;-em-S/j, 15.dial 

(5). 

(;oirlrri~ <Kid (<w-X.1 2-c~po~:luhrifill-l5-~~r~ wid: 3) (4 5,. Mp 
II3 115 (wtrol). r%ln -34 (C 0.13). (Found: C. 71.11: H. 
1042. C’20fi3~01 rc;l<iires: C. 74.49; H. IO%.i’!,,.) IR v,,,,, cm ’ : 
.330(&25X0. 1730. 1430. 1385. 137’). 1350. IlOO. 940. NMR: 
(S (J.X.4 (6H. s. C-IS. C-19). 0.92 (3H. s. C-20). l-41 (6H. .\. 
C-16. (‘-171. 7.5; (7H. il. defamed AB system. C-14). MS U’V 
(I’,,): 322 (M- ; I). 307 (I(K)). 1x9. 261 245. IYI. IX’). 175. 149. 
137. 123. :Llctiz!$ c~.sfc~ (71. ohtaincd by treating 13) with 
CHZNz, nip I06 I07 (MeOH). [z],, -22 (,c 1%). (Found: 
C. 75.18: H. 10.7X. C2iHlhOl requrrcs: C, 74.95: 1-I. 10.7~“,,.) 
NMR: ci 0.83 (6H. ,s. C-IX, C-19). 0.X8 (3H. .s. C-20). I.32 and 
I.ih (each iH. .\. C-16. C-17). 1.45 (?H. s. GI4). 370 (31-1. 
s. OMe) MS III’<’ (“,,I: 1’1 (%I’ - 1.5: 22). 306 1100). ‘70. 235. 
137. IO9. 

I .~-~~~“uo/tl[‘~ic, wid (ti~ff-8. I~/~-~~~~~\~~I~~/~~L/II- 1 S-ok mail; 4) 
(0.6g). Mp 127 I’Y (MeOH). [xl,, -‘O (c 0.60). IR I’,,,,,, 
cm ‘: ?i?O 2hOO. 1745. 1390. 13X0. 1075. 9Y0. NMR: j OX5 
(6H. s. C-IX. C-19). 0.92 (3H. s, C-20), I.36 and I.30 (each 
?H. s. C-16. C-17). 7.55 and ?YO (each IH. hs. deformed AR 
slstcm, C-13). MS ,I?.(’ (‘I<)): 306 (M’ - 15: 100). 28S. 263. 
761. 245. 230. 707. 177, 165. 163, l4Y, 137, 123. !\.f~‘r/,$ (‘.\f<‘J 
(8). ohtaincd h> treating (4) with CH,N,, would not crqstalliw 
\MR: o 0-7X (6H. \. C‘-l8. (‘-I$)), 0X7 (3H. s. C-70). I.?’ (6H. 

5, C-16. C-15). 2.61 (?H. A. deformed AB system, C-14), 3.61 
(3H. .s. OMe). 

Eowu-l3-cw-8/j. 15&o/ (trot-i&d- 13( 14)~ew-82.15-&d; 5) 
(@5i). Mp 131~.1’32’ (petrol). [I],, i-06 (c 1.40) (lit [6] mp 
I305 131.5. rain i-07‘). NMR: rS 0.76 (6H. s, C-18. C-19), 
0X2 (3H. s. C-20). I.11 (7H. s. C-17). I.68 (3H. .). C-16). 4.12 
(2H. n. J X Hr. C-15). 5.47 II 1-I. I. J S Hz. C-14). MS /IJO 
(“,~I: _7YO (M * -- IX; 7). 275. 3:. 191. 177 (100). 14’). 137. 173. 

2Q i3H. .s: OAc). 455 (2H. ‘rl. .I X Hr. (‘-I 51, 5.32 (IH. t. 
J X Hr. C-14). 

Kc~tlwtioii of’cjonwic~ acirl. (3) (140 mg) in dry ttLO (14 ml) 
was retlured with LiAIH, (I 70 mg) Ibr 8 hr. Excess reagent 
was destroyed by adding H,O. the mixture was washed with 
IO”,, aq. HCI and extracted with Et,0 to give the alcohol 
(9) (13Omg). mp 45 47 (M&H). [rJo -3-5 ((’ 0.60). NMR: 
d O-79 (6H. s. C-18. C-19). @S3 (3H. s. (‘-101. I.?‘) (6H. s. 
C-16, C-17). 3.80 (‘H. I. C-15). 

R&c,fio~ qf’i,pi~j0lorw~ic~ uc~id. (4) (50 mg) in dry Et10 (IO ml) 
was reduced as described aho\? for (3). kirlding the alcohol 
(10) (35mg). mp 87 X9 (petrol). [xl,, - Ii (c 1.50). NMR: 
n @7X (6H. .s~ C-lx. C-19). 0.84 (3H. .5. C-201 I.22 and 1.3X 
(each 3H. .Y. C‘-16. C-17). 3.X(! (7H. ,)I. (.‘-151. 

MJ’tl~ollOrtrrro,l oj ( - )- 17-,~/‘i”“““‘~~~ 0 \-idc (elII-X, I ?P-rpo\-!a- 
lit-l~htiwc,: 11). Through a soln of (1 I ) (3%) mg) in dry THF 
(20 ml) dihorano wab passed b\ applying a slight flow of dry 
NZ. Diborane was prepared by the drop\visc addition of a 
so111 of NaBH, (4g) in digl>,me (90ml\ to a stirred soln of 
RF, ethcrate (75 ml) in d&me (20 mll. Alter completing the 
NaBH, addition the diboranc generator \vas heated to boiling 
for I hr and the resulting organohoranc oxidized by adding 
3 N NaOH (20 ml) and iOp,, H,O, (I 5 ml\. The mixture was 
stirred for 1 hr and worked up as usual. Dr) column chromat- 
ography (C,H,,-EtOAc. 4: Ii gaw the alcohol (10) < 190 mg). 
mn XX 90 inctroll. 1~1,~ - I-l (< I.iOj. (Found: C. 7X.10; H. 
11’.74, C,,,H;,O, &I,;&: C. 77.U: H. I I.?‘h”,,.) This com- 
pound was identical (mp. TR. NilZRi with the compound 
ohtaincd hy reduction ul’ (41. 

Oyit/arw~ (!/ (9) U& (IO). A soln of (91 (140 mg) in MezCO 
(10 ml) was treated dropaw with a slight exwss of Jones re- 
agent. poul-cd Into H?O and aorkcd up as usual. yielding 
the aldehyde (I) 190 mg) and the acid (31 (30 m&1. Oxidation 
ol‘(10) (I60 mg) in the same *a!: ga\c the aldehyde (2) (1 IO mg) 
and the acid (4) (70 mg). 
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